To be published in The European Physical Journal D Abstract. The first 52 fs of a time evolution of the electron density in OCS after an interaction with an intense sub 10 fs laser pulse are studied using the time-dependent density functional theory. The nuclear motion in this linear trimer is simulated by the classical molecular dynamics method. Laser fields of intensity 10 13 W/cm 2 and 10 15 W/cm 2 are used. Details of the laser induced changes of the structure, as well as the ionization rate are sensitive to the applied field intensity and its polarization. It is found that under suitable conditions the OCS molecule bends soon after an interaction with a laser pulse. A deviation from the linear geometry of up to 23.6
work the stronger field of ≃ 10 16 W/cm 2 has been used to investigate the multiple ionization of OCS [14] . The three dimensional covariance mapping technique has been applied.
The time-dependent density functional theory (TDDFT) [15, 16, 17 ] is a powerful technique for a description of excitations in nanoparticles. It is possible to use this method to study particle dynamics under strong laser pulses [16, 18, 19, 20, 21, 22 ].
The time-dependent Schrödinger equation is replaced by the time-dependent Kohn-Sham one (atomic units are used) i ∂ ∂t φ i (r, t) = − 1 2 ▽ 2 +v KS (r, t) φ i (r, t).
In this equation v KS (r, t) = v H (r, t) + v xc (r, t) + v ext (r, t),
where v H is the Hartree potential, v xc is the exchange-correlation potential, and v ext is an external potential.
The particle density n is calculated from n(r, t) = N i φ * i (r, t)φ i (r, t),
where N is the number of occupied states. The laser field enters in an external term of the Kohn-Sham potential.
In the classical dipole approximation the potential of the laser field is
where I denotes the intensity of the field, ω is the frequency, and the α is the polarization of the light. The function f (t) determines the shape of the laser pulse. The laser potential is a strong term and it is necessary to solve 
Computational method
The Coulomb explosion of the carbonyl sulphide is stud- eV [13, 14] . The length gauge, pulses with a cosine envelope, a total length of 6.6 fs, and maximal intensities of As in experiments [13, 14] , it is found that the O−C bond is stronger than the C−S bond, and that both bonds often strongly increase after an interaction with a laser pulse.
It is already known that atomic bonds are substantially Table   II and Fig. 1 ) are geometrical separations between atoms (including the cases where they are not chemically bonded).
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internuclear axis (z polarization). The data for two orientations (S-C-O and O-C-S) of the carbonyl sulphide molecule
in the laser field are presented. Fig. 3(b) . The peaks are less pronounced under conditions of Fig. 3(a,c) . Therefore, the peak shapes and positions are intensity and polarization dependent. These peaks in the time evolution of the kinetic energy and similar ones for the potential energy ( Fig. 4(a,b) ) show that an intensive redistribution of the energy occurs in the OCS molecule after an interaction with a laser pulse. Under conditions of Fig. 3(b) the laser field caused the molecule to bend. Then, the molecule starts to vibrate and the result is an oscillatory exchange of kinetic and potential energy. The potential energy (Fig.   4(c) ) is much larger in an absolute value, and therefore the peaks are more visible in the kinetic energy (Fig. 3(b) ). It has been measured for OCS perturbed by the laser light that the kinetic energy release varies with the ionization channels [14] . This study has been performed using laser pulses focused to ∼ 10 16 W/cm 2 and the kinetic energies OCS are presented in Fig. 6 . The comparison of ELFs in the ground-state (Fig. 6(a) ) and after 0.66 fs (Fig. 6(b) )
shows that the instability of the OCS molecule first occurs at the sulfur atom (the upper left part of the ELF shown in Fig. 6(b) ). 
Conclusions
An electron-ion dynamics of the carbonyl-sulphide molecule exposed to the intense, sub 10 fs, linearly polarized laser pulse is studied using calculations based on the numerical 
